Human platelet adenylate cyclase: persistent binding of guanine nucleotide is central to the regulation of both hormone-stimulated and basal activities.
Prostaglandin E1 stimulation of human platelet adenylate cyclase, in purified plasma membranes, occurs without the addition of exogenous GTP. Possible contamination of the adenylate cyclase assay mixture by GTP either from nonspecifically bound nucleotide in the plasma membrane or from the substrate ATP was ruled out as follows: (a) variation of the membrane concentration, repeated washing, inclusion of EDTA, GDP beta S, or GMP in the wash step, or UDP in the assay, are all without effect, and (b) analysis of the substrate by high-performance liquid chromatography revealed no contaminating GTP. Other prostaglandins (I2, E2, D2) also activate cyclase without the addition of GTP. In sharp contrast, stimulation of adenylate cyclase in the human neutrophil plasma membrane by prostaglandin E1 shows an obligatory requirement for GTP, under identical assay conditions. GDP beta S pretreatment amplifies the fold cyclase stimulation by GTP in the presence and absence of prostaglandin E1, by lowering the basal activity. This alteration occurs without lowering the GTP-independent prostaglandin E1 activation, and is specific for inhibitory guanine nucleotides (GDP beta S, GMP, GDP) in the pretreatment. Extensive washing with buffer or incubation with other nucleotides, epinephrine, or prostaglandin E1 prior to the assay, is without effect. GTP gamma S treatment of the membrane induces a high-activity state and abolishes the GDP beta S effect on basal activity as well as prostaglandin E1 activation of cyclase. The results suggest distinct patterns of prostaglandin stimulation in platelet and neutrophil cyclase systems, and further imply that guanine nucleotide, prebound to specific sites within the GTP-regulatory proteins, may modify the kinetic characteristics of platelet adenylate cyclase.